ABSTRACT. We give a succinct proof of a duality theorem obtained by Révész in 1991 [6] which concerns extremal quantities related to trigonomertic polynomials. The key tool of our new proof is an intersection formula on dual cones in real Banach spaces. We show another application of this intersection formula which is related to the integral estimates of non-negative positive definite functions.
, if C and P are convex sets in X such that 0 ∈ C ∩ P and C ∩ int P = , then (1) (C ∩ P ) + = C + + P + .
Consequently, in this case we have (C ∩ P ) − = C − + P − . In this short note we show two applications of the formula (1) that describes the structure of the dual cone of the intersection of cones. Both applications are of a Fourier-analytic nature, hence we collect some basic facts and notation of this topic below.
(i) For a locally compact abelian group G, the symbol M(G) denotes the set of all complex-valued regular Borel measures on G with finite total variation. M(G) is a commutative, unital Banach algebra, where the norm is defined as µ = µ (G), and the multiplication is defined by the convolution [7, 1.3 (iv) A continuous group homomorphism from the locally compact abelian group G into the multiplicative group T = {z ∈ C | |z| = 1} is called a character of G. The set of all characters of G forms a group (with pointwise multiplication) which is called the dual group of G, and it is denoted byĜ.
The Fourier transform is a continuous linear transformation from L 
Now we turn to the detailed descriptions of the applications of the intersection formula (1). Section 2 is devoted to describe the first one, and Section 3 contains the second one.
A NEW PROOF OF A DUALITY THEOREM
In 1991, Révész proved a duality theorem on certain extremal quantities related to multivariable trigonometric polynomials [6] . That theorem is general enough to cover the duality statements appearing in [4] , [5] and [8] . The setting of the theorem is as follows.
Let d be a positive integer. Let us use the notation
is a convex set. It is easy to see that the dual cone of C is
Therefore, the polar cone of C is
Clearly, P is a convex set. The following Lemma is devoted to describe its dual cone. 
Therefore, the positive definite functions are in P
, and hence, by equation (2), the inequality 
with r (0) = 1 be fixed and let us define the affine subspace
According to [6, eq. (5) and eq. (12)], let us define the extremal quantities . So, by this intersection formula, ω can be rewritten as
Theorem 2 (Révész, [6] ). α = ω.
, that is, there exists some f ∈ C ∩ P such that
This f is necessarily a non-zero element of P , hence f (0) > 0. Therefore, without loss of generality, we can assume that f (0) = 1, so there exists some f ∈ C ∩ P ∩ H such that
for some f ∈ C ∩ P ∩ H , which means that β > α. So, we deduced that β > ω implies β > α, therefore, α ≤ ω. The proof is done.
ANOTHER APPLICATION OF THE INTERSECTION FORMULA
The second application concerns integral estimates of non-negative positive definite functions. This problem is related to Wiener's problem [9, 11] and to the recent works [1, 10] . The arguments in this section are partially parallel to the arguments presented in the previous section. 
Let us define
The closedness of C is obvious, and P is also closed as the Fourier transform is a continuous (moreover, norm-non-increasing) linear transformation from L 1 R,s (Z) into C R,s (T), and the nonnegative functions form a closed set of C R,s (T) with respect to the maximum norm topology. (The symbol T denotes the additive group of real numbers modulo 2π and C R,s (T) stands for the Banach space of all continuous, symmetric real functions on T.)
Proof of Lemma 3. The first statement of Lemma 3 is obvious. The proof of the second statement is very similar to the proof of Lemma 1.
Let L and N be positive integers. Let us define the extremal quantities
and observe that S L,N is closed in the weak- * topology as it is the intersection of weak- * closed sets. Note that
and by the result of Lemma 3,
Remark 4. Let us note that K (L, N ) is finite as the set P + ∩ S L,N is not empty. Indeed, one can easily check that the function
is positive definite, and therefore, it is an element of P + ∩ S L,N .
Theorem 5.
Proof. The key idea is the observation that C and P are convex sets in L 1 R,s (Z) such that 0 ∈ C ∩ P and C ∩ intP = as χ {0} ∈ C ∩ int P . Therefore, the intersection formula 
